Metabolic pathways for the activation of the antiretroviral agent 2',3'-dideoxyadenosine in human lymphoid cells.
The pathways of 2',3'-dideoxyadenosine (ddAdo) metabolism, a selective inhibitor of the replication of human immunodeficiency virus, were investigated with use of the human T-lymphoid cell line CCRF-CEM which is deficient in either deoxycytidine kinase or adenosine kinase activity, or both. At an extracellular concentration of 10 microM, which blocks the cytopathic effect of human immunodeficiency virus in vitro, ddAdo was found to be metabolized to its mono-, di-, and triphosphates and to dideoxyinosine monophosphate (ddIMP). The metabolism of ddAdo in the kinase-deficient mutants was found to be unchanged by comparison with that in parental cells; however, the inhibition of ddAdo deamination to 2',3'-dideoxyinosine (ddIno) by the adenosine deaminase inhibitor, 2'-deoxycoformycin, reduced ddAdo nucleotide formation in deoxycytidine kinase-deficient, adenosine kinase-deficient, and doubly kinase-deficient mutants by 42, 54, and 80%, respectively. Incubation of the CCRF-CEM cells with 20 microM L-alanosine, an amino acid antagonist that inhibits purine biosynthesis at the level of adenylosuccinate/lyase synthetase, resulted in 80% inhibition in the accumulation of ddAdo nucleotides in both wild-type and kinase-deficient mutants and also increased ddIMP accumulation 2- to 3-fold. These findings indicate that ddAdo activation in human T-lymphoblasts can occur by three metabolic pathways: directly, by phosphorylation to ddAMP by the action of either deoxycytidine kinase or adenosine kinase and, indirectly, through deamination to ddIno with consequent phosphorylation of ddIno to ddIMP, and reamination to ddAMP in a reaction catalyzed by adenylosuccinate synthetase/lyase. However, in the absence of 2'-deoxycoformycin, the activation of ddAdo to ddATP in T-lymphoid cells is primarily a function of the indirect route.